Appeal In The Matter Of Department Permits 1.-24572-24-C-N, L-
- 24572-TF-D-N, L-24572-IW-E-N, L-24572-24-F-N and L 24572-TF-G-
N // Approval for Oakfield Wind Project Expansion

e Licensee Exhibit L

Evergreen Application, Section 7, Appendix 7-8 (Eagle Summary Report); Maine
GenlLead Application, Section 7, Appendix 7-4 (2010 Bald Eagle Aerial Flight
Survey Memo) '
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1.0 INTRODUCTION

Between 2008 and 2010, Stantec Consulting Services Inc. (Stantec) completed aerial surveys for bald
eagle (Haliaeetus leucocephalus) nesls, surveys, raptor migration surveys and eagle aclivity surveys in
association with the proposed QOakfield Wind Project Amendment (Project) in Oakfield, Maine (Appendix
A). )

This report'in.c!udes a summary of the methods used for each survey and a summary of the findings for
those surveys, .

2.0 EAGLE NEST AERIAL FLIGHT SURVEY
2.1 METHODS

Stanteg conducted aerial nest surveys for bald eagle nests during the nesting season (late April to mid
June} in 2009 and 2010. Prior to the surveys each year, Stantec reviewed information provided by the

Maine Department of Inland Fisheries and Wildlife (MDIFW) regarding known active and historic eagle -

nest locations near the Project area. Stanlec also consulled with Chadie Todd of the MDIFW and Mark
McCollough of the U.S, Fish and Wildlife Service {USFWS), who both confirmed that the aerial survey for
that year was performed at an appropriate time of year and employed the appropriate methods. The
survey timing and methodology was consistent with Guidelines for Building and Opersting Wind Energy
Facilities in Maine (USFWS Maine Field Qffice, November 2008). In compliance with United States Fish
and Wildlife Service (USFWS) National Bald Eagle Management Guidelines (May 2007), Stantec also
notified Mark McCullough of the USFWS Maine Field Office that flights were planned in the area
surrounding the Project.

The survey consisted of low altitude passes from a single-engine aircraft, approximately 500 feet above
ground ievel, along the shoreline of identified waterbodies. In 2009, waterbodies within a 3-mile radius of
proposed turbine locations for the Project were surveyed based on recommendations made by MDIFW
and USFWS. In 2010 the survey radius was increased to 4-miles to comespond with standards
recommended in the USFWS Maine Field Office Guidance (November 2009) which states that, “four
miles is an average distance that Maine bald eagles may be expected to travel”. The shorelines of the
ponds and rivers were surveyed for active or historic eagle nest sites. Locations of new nests identified
were recorded with a Global Positioning System receiver. Incidentai observations of adult and juvenile
bald eagles were also recorded.

2.2 RESULTS

On April 30, 2009, Stantec, along with Mr. Tedd of the MDIFW, conducted an aerial eagle nest survey of
nine lakes within a 3-mile radius of proposed turbine locations for the project, including Mattawamkeag
Lake, Upper Mattawamkeag Lake, Pleasant take, Skitacook Lake, Mud Lake, Meduxnekeag Lake
{Drews Lake), Twomey Lake, Spaulding L.ake, and Long Lake. Stantec also surveyed two known bald
eagte nest locations on Mattawamkeag Lake and Drews Lake (Appendix A).

In 2008, no new active nests were identified within this search area. Stantec surveyed the known bald
eagle nest locations on Mattawamkeag Lake and Drews Lake. The nest on Mattawamkeag [ake was
found to be empty. The nest on Drews Lake {MDIFW Nest #344B) was found to be active, with one aduit
bald eagle observed in the nest. The adult bald eagle was sitting in a position indicating that it may have
been covering hatched eaglets. However, no eaglets were observed in the nest, This nest is located
east of the location shown on the MDIFW Essential Habitat Maps and is shown in Appendix A. No adult
ot juvenile bald eagles or bald eagle nests were observed on the remaining lakes and rivers within the
_aerial flight survey area.

In. 2010, Stantec conducted aerial eagle nest surveys on May 5 and June 9. During the first flight on May
5, eleven lakes within a 4-mile radius of proposed turbine locations for the project were surveyed
including Long Lake, Spaulding Lake, Timoney Lake, Cochrane Lake, County Road Lake, Gould Pond,
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Meduxnekeag Lake (Drews Lake), Skitacook Lake, Mud Lake, Pleasant Lake, and Mattawamkeag Lake,
as well as a stretch of the East Branch of the Mattawamkeag River (Appendix A).

During the first flight on May 5, Stantec did not identify any active bald eagle nasts within four miles of the
Project area. Stantec located a known bald eagle nest on Drews Lake (MDIFW Nest #3448}, but this
nest, which was active during the 2009 survey, was found to be empty. One adult bald eagle was seen
perched near the nest location. Stantec searched for an alternate nest location on Drews Lake (Nest
#344A) but was unable to locate a nest. Stantec also located a known bald eagle nest on Mattawamkeag
Lake (MDIFW Nest #143), but the nest was also found o be empty. Two adult bald eagles were seen
perched in a neighboring tree. No other bald eagles or nests were observed in the Project area.

During the second flight on June 9, Stantec surveyed the nest locations identified during the first flight on
Mattawamkeag Lake and Drews Lake. Both nests were found to be empty. Stantec also surveyed the
shoreline of Drews Lake but no new nests were obhserved. An adult bald eagle was ohserved near the
mapped 344A rest site, but no nest was observed in this area,

3.0 RAFPTOR MIGRATION SURVEY AND EAGLE ACTIVITY SURVEY

3.1 METHODS

Rapfor migration and eagle activity surveys were conducted over three years at three -locations in the
Pro;ect area: Sam Drew Mountain (2008 2009, 2010}, which provuded good. views o the south, east and
west;' May Mountain {2009, 201 O) which provided good views in all directions; and Hunt Ridge (2010Y,

which provided good views in all directions. During surveys, a Stantec biclogist scanned the sky and
surrounding landscape with the unaided eye and binoculars to search for eagles and other raptors.
Surveys were conducted in a variety of weather conditions, although the majority of survey days were
targeted for mostly clear days with good visibility. Surveys weve conducted for at least seven hours per
day, typically from @ am to 4 pm, during the peak hours of thermal development and raptor movement.

The flight paths and approximate flight height, including time directly over the Project ridge, as well as age

and -behavior, were recorded for each eagle or raptor observed.” For each observation, the horizontal
flight path and vertical flight height* were decumented. ' Because each bird could be observed in muftiple
locations during their flight path, the number of flight positions may be greater than the number of eagles
observed. The cbservations were summarized by survey day and for the entire survey period. Vertical
flight heights were compared to the maximum furbine height of 140 meters [m] {448 feet []).

The results of each survey are discussed below and are summarized in Appendix B, Tables 1-5.

3.2 EAGLES DOCUMENTED DURING RAPTOR MIGRATION SURVEY 2008

In 2008, Stantec conducted 12 days {79 hours)} of raptor migration surveys in spring. Spring surveys were
conducled between April 25 and May 30. Fall surveys were conducted on 12 days (84 hours)} from August
26 to October 14. Both spring and fali surveys were conducted from the metecrological {met) tower
opening on Sam Drew Mountain. During spring 2008, one bald eagle was observed flying along the
lower siope of the ridge and ahove the valley. During fall 2008, four bald eagles were observed. Each
eagie was cbserved within the Project area at varying heights and positions {Appendix B, Table 2).
These five observations include two aduits, two subadults, and one juvenile,

' Views down into the valley [o the northwest were obstructed due to the nature of the gradually sloping terrain and
vegetation. However, the observer was able to see over the tops of surrounding trees to account for raptors flying at
eye fevel or higher over the nothwestern valiey.

? Following surveys conducted in 2009 and 2010, the project layout was revised and no longer includes turbines
within the vicinity of this location. Surveys were discontinued after April 13, 2010.

_3 The Hunt Ridge site was added in 2010, based on changes in the project layaut.

* Verticai flight height was compared 1o the proposed maximum turbine height of 463 feet {141 meters)
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For each observation, the horizontal flight path and the vertical flight height were documented. Because
each bird could be observed in muitiple locations during their flight path, a total of seven flight path
locations were documented, Two flight paths were parallel fo the ridge angd included flight heights below
maximum turbine height for some portion of their fight path over the ridge.

No bald eagles were observed on 19 of 24 days. The bald eagle passage rate was 0.01
eaglesiobservation hour in the spring and 0.05 eagiesfobservation hour in the fall.

3.3 EacLES DOCUMENTED DURING EAGLE ACTIVITY SURVEY 2009

In 2009, USFWS requested an additional 15 calendar days of surveys be conducted between late June
and mid-Seplember lo further characterize eagie use in the Project area. In particutar, USFWS requested
that the additional surveys focus on eagle activity during nesting and dispersal periods and any ridge
crossings betwsen Spaulding Lake and Drews Lake. Surveys were conducted from two locations: Sam
Drew Mountain and May Mountain.’

3.3.1  Summer — Fall 2009

. Sam Drew Mountain
From July 9 to September 10, 2003, Stantec conducted 16 days (128 hours) of eagle activity surveys
from the met tower opening on Sam Drew Mountain, at the same location as previous surveys conducted
in spring 2008 and fali 2008. During this ime, seven observations of bald eagles were docurmented, all of
which were cbserved within the Project area at varying heights and positions (Appendix B, Table 3).
These seven observations include four adults, two subadults, and one juvenile. Five of these
observations occurred hetween 10 am and 1 pm. Six of these observations included linear and/or circle
soaring behavior. On 11 of the 16 days, no bald eagles were observed. The bald eagle passage rate
was {.05 eagles/observation hour within the Project area.

A totat of ten flight path locations were documented, all of which were inside the Project area. Five flight
paths were over the ridge, four of which included flight heights below maximum turbine height for some
partion of the flight path; two were below maximum turbine height and were parallel to the ridge, and
three were perpendicular to the ridge. For these five flight paths, the total flight time over the ridge was §
minutes, which is 0.1 percent of the total observation time during the season. Four flight paths were
along the slope of the ridge, two of which included flight heights below maximum turbine height for some
portion of the flight path. One flight path was over the valley at a flight height greater than maximum
lurbine height. No flight paths were indicative of crossings between Spaulding Lake and Drews Lake.

May Mountain

From August 24 to October 16, 2008, 15 days (1086.5 hours) of eagle surveys were conducted from the
met tower opening on May Mouritain (also known as Robinson Mountain), During this time, seven
observations of bald eagles were documented, none of which were observed within the Project area
{Appendix B, Table 3). The bald eagle passage rate was 0.07 eagles/observation hour for the entire
survey period and 0.00 eaglesfobservation hour within the Project Area. No eagles were observed flying
over the ridge at heights below maximum turbine height.

3.4 EAGLES DOCUMENTEDR DURING FAGLE ACTIVITY SURVEY 2010

In 2010, Stantec conducted an additional 35 calendar days of survey between mid-March and mid-
October to further characierize eagle use in the Project area. Surveys focused on eagle activity during
early rmigration, nesting and dispersal penods and were conducted from three locations: Sam Drew
Mountain, Hunt Ridge, and May Mountain®.

s Following surveys conducied in 2009 and 2010, the project fayout was revised and no longer includes turbines
wnthln the vicinity of this location. Surveys were discantinued after April 13, 2010.

§ 1bid. .
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3.4.1  Spring 2010

Sarn Drew Mountain

From March 16 to May 28, 2010, 15 days {102.5 hours) of eagle surveys were conducted from the met
tower opening on Sam Drew, at the same location as previous surveys in 2008 and 2009. During this
fime, 11 observations of bald eagles were documented, seven of which were observed within the Project
area at varying heights and positions {Appendix B, Table 4). These seven observations inchide six adults
and one sub-adull. Five of these observations occurred between 10 am and 12 pm. On nine of the 15
days, no bald eagles were observed. The bald eagle passage rate was 0.11 eagles/chservation hour for
the entire survey period and 0.07 eagles/observation hour within the Project area.

A total of 19 flight path locations were documented within the Project area. Five flight paths were cver a
project ridge, three of which were observed over Hunt Ridge at flight heights above maximum turbine
height and two of which were observed above Sam Drew and included vertical flight heighis below
maximum turbine height for a portion of the flight path. For these five flight paths, the total flight time over
a project ridge was 2 minutes and 5 seconds, and the total flight time over the ridge at heights less than
maximum turbine height was 30 seconds, 0.008 percent of the total observation time during the season.
Nine flight paths were along the slope of the ridge, three of which included flight heights below maximum
turbine height. Five flight paths included portions over the valley, none of which included portions below
maximum turbine height.

Hunt Ridge .

From March 18 to May 27, 2010, 15 days (101 hours) of eagle surveys were conducted from the met
tower opening on Hunt Ridge. During this ime, 20 observations of bald eagles were documented, 11 of
which were observed within the Project area at varying heights and positions (Appendix B, Table 4).
These 11 observations include adults and two subadults, one juvenile, and cne eagle of unknown age.
tight of these abservations occurred between 10 am and 12 pm. On nine of 15 days, no bald eagles
were observed. The bald eagle passage rate was 0.20 eagles/observation hour for the entire survey
period and .11 eaglesfobservation hour within the Project area.

A totai of 30 fiight path locations were documented within the Project area. Eleven flight paths were over
the ridge. Eight of these flight paths included flight heights below maximum turbine height for a portion of
the flight path; two of these flight paths with heights below maximum {urbine height were parallel {o the
ridge, and six were perpendicular to the ridge. For these eight flight paths, the iota! flight time over the
ridge was 12 minutes and 30 seconds, and the total flight time over the ridge at heights less than
maximum turbine height was 4 minutes and 40 seconds, which is 0.07 percent of the total observation
time during the season. Thirteen flight paths were along the siope of the ridge, seven of which included
flight heights below maximum turbine height for a portion of the fiight path. Six flight paths included
portions over the valley, three of which included flight heights below maximum turbine height for a portion
of the flight path.

May Mountain

From March 16 to April 13, 2010, three days (21 fiours) of eagle surveys were conducted from the met
tower opening on May Mountain, al the same location as previous surveys in summer and fall 2909,
During this time, no observations cof bald eagles were documented. Based on a change in the project
layout rendering the May Mcuntain site outside the project area, raptor observations were discontinued
for the remainder of 20190,

3.4.2 Summer-Fall 2010

Sam Drew Mountain

From June 17 to October 14, 2010, 20 days (140 hours) of eagle surveys were conducted from the met
tower opening on Sam Drew, at the same location as previous surveys in 2008 and 2009. During this
time, 15 observations of bald eagles were documented, seven of which were observed within the Project
area at varying haights and positions {Appendix B, Table 5). These seven observations included three

* adults, two sub-adults, one juvenile and one of undetermined age. The bald eagle passage rate was 0.11
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eagles/observation hour for the entire survey period and 0.05 eagles/observation hour within the Project
area.

A total of 15 fight path locations were documented within the Project area. Seven flight paths were over
the ridge, three of which included vertical fight heights below maximum turbine height for a portion of the
flight path; two of these flight paths below maximum turbine height were parallel to the ridge, and one was
perpendicular to the ridge. Six flight paths were along the slope of the tidge, one of which included flight
helghts below maximum turbine height. Two flight paths included portions over the valley, neither of which
were below maximum turbine height. ’

Hun! Ridge

From June 17 to October 14, 2010, 20 days (140 hours) of eagle surveys were conducted from the met
tower opening on Hunt Ridge. During this time, 13 observations of bald eagies were documented, seven
of which were observed within the Project area at varying heights and positions {Appendix B, Table 5).
These seven observations include four adults, one sub-adult and two juveniles. Two of these
observations occurred between 10 am and 12 pm. On 11 of 20 days, no bald eagles were observed.
The bald eagle passage rate was 0.09 eagles/observation hour for the entire survey period and 0.05
eagles/observation hour within the Project Area.

A total of 26 flight path localions were documented within the Project area. Nine flight paths were over
the ridge, eight of which included flight heights below maximum turbine height for a portion of the flight
path; four of these flight paths with heights below maximum turbine height were parallel to the ridge, and
four were perpendicular to the ridge. Thirteen flight paths were along the slope of the ridge, eight of
which included flight heights below maximum turbine height for a portion of the flight path. Four flight
paths were over the valley, threa of which included flight heights below maximum turbine height for a
portion of the flight path.

4.0 CONCLUSION

One bald eagle nest site is focated within four miles of proposed turbine locations. This nest was active in
2009 and was inactive in 2010, Eagle activity surveys were conducted for a total of 128 days (900 hours)
during three years (Appendix B, Table 1), resulting in an overall bald eagle passage rate within the
Project area of 0.05 eaglesfhour which is fess than the typical rate observed at other survey locations.

The findings frem these surveys should be interpreted within the context of the best avaitable information
about bald eagle interactions with wind projects {Appendix C). Post-construction studies and other
literature on rapfor collision mortality in the eastern United States have documented fewer than 40 raptor
fatalities reported during 15,000 turbine searches and suggest that raptors are not vulnerable to collision
at modern wind faciiities. Although fatalities of related eagle species have been dotumented at several
faciliies outside the United States, these generally occur in geographic setlings that are significantly
different than that at Oakfield (Appendix C).
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Appendix A
Survey Location Map
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Appendix B
Summary of Survey Results
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Appendix 7-9: MDEP NRPA/Site Location of Development Combined Application
Ozkfield Wind Project Amendment, Aroostook County, Maine

. Appendix C
Summary of Best Available Information about Interaction between Bald Eagles
and Wind Turbines
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Appendix 7-9: MDEP NRPA/SIte Location of Development Combined Application
Qakfield Wind Project Amendment, Aroostook County, Maine

Raptor and Bald Eagle Morfality at Existing Wind Facilities

Available information on the mortality of raptors, including eagles, from wind facilities include: results of
post-construction mortality surveys in the US; comparison of site-characteristics of facilities with high
numbers of fatalities in other countries; and results of surveys conducted pre- and post-construglion at the
same facilities. '

The potential collision risk to bald eagles from wind facilities is influenced by the eagles’ use of the
ridgeline topography to catch updrafts for soaring, as well as potentiat crossing of the ridgeline during
foraging. Qutside of previous and ongoing studies at California’s Altamont Pass, publicly-available
studies of mortality at operating wind farms have consistently documenied exceptionally fow raptor
martality rates theoughout North America. Conversely, the historic cause and effect of raptor mortality at
Altamont is well documented {(Smallwood and Thelander 2007, GAC 2005). Mortality rates found at
onshore wind developments, outside of Altamont, documented 0 to 0.07 raptor fatalities/turbine/year from
2000-2004 (GAD 2005). A subsequent technical review of wind energy impacts by The Wildlife Society
{Amett et af. 2007) documented a combined mean rate of 0.03 raptors per turbine at operating wind
farms, Each of the studies incorporated in The Wildiife Society review integrated scavenger removal and
searcher efficiency biases. At 14 wind projecis in the US (outside California), over 15,000 turbine
searches have been conducied over a 15-year periad. Less than 50 rapior fatalities have been reported
(Table 3-1; 1994-2009}, none of which were bald eagles,

Species found during the mortality searches were common fo the area and occurred during both
migratory and breeding seasons. Despite regular and ongoing reviews, there have not been any bald
eagle fatalities reported at an operating wind facility in the US (Erickson and Arnett 2008},

in addition to reporied fataliies at siles in the US, fatalities of related eagle species have been
documented at several facilities outside the US. As part of this review, Stantec investigated fatalities of
eagle species closely refated to the bald eagle, such as the sea eagle (Haliaeefus albiciila) and wedge-
tailed eagle {Aquifa audax). Fatalities appear to be most commen in settings that are inherently far more
risky than this Project area. For example, most of these facilities are located in coastal areas close to,
and in one case, surrounding, high densities of breeding and resident eagles. Facilities in Norway,
Ausiralia, and Japan also inciede much larger numbers of turbines than are proposed at this project
{Table 3-2).

' As of March 2010, two reports of bald eagle fatality have been documented in Canada assoclated with a wind
facility, In November 2004, an adult bald eagie was recovered by facility personnel at the Castle River Wind Farm in
southern Alberta. The cause of death was not determined, but the bird was found between two adjacent turbines,
This facility includes 66 older-style turbines located in cuttivated fields or heavily grazed native pasture; these turbines
are spaced 100-150 meters apart and have a maximum height of 73 m, compared to 120 to 150 m for modem
tucbines, In June 2009, anecdolal reports of a fatality of a bald eagle were reporled at a wind facility in Ontario.
However, no information is currently publicly available for this incident. The facility inctudes 66 turbines and is within
two miles of Lake Eri¢ in a well-documanted fall raptor migration corridor. A Hawk Watch site within 20 miles
averages 37,000 raptors per fall season.

Due to differences in turbine and monopoie (tower) type, design, spacing, and rotor speed, along with differences in
raptor use, the patterns of raptor fatality in California are considered unique among US installations, particutarly when
compared with results at facilities with modern turbine designs.,
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Table 3-1. Awdilable raplor mertalily dela repored ai wingd @ms in the U 5. {outside of Cablonya) from 1954.200%

Study MNurm bat of fatalities and
Lotation Habitat Type (¢ Turbinus) pariod Search Interval pecies Dates of carcass discovery Refzrence
Bufizic Radge, MY agnculturl grassland {73} 15941895 36-50 weekly ] nia Tsbom 1 al. 2000
BuBalo Ridge, MN agncuitural (138) 1396-1993 30 per 14 days 1 red-talked nawk wa Jonnson et ai, 2002
11 total (@ par
searchf 2-6 days
[searsturg, ¥T forested ridge (11} 1357 per month ) i Kerlkger 2002
Naghem tmer {8/ 15799,
45 saarched 1 northem hamier, 3 Amencan kestrel {5/12199,
once gvery 2 Amedican Kestral, 1 shen- | 10712008, 7/19/00); shont-gared
[Foate Creek Rim, WY shib-steppe grassland ($9) 1998-2002 weskS epred owl owl (025100 Young ef af, 2003
All twbines
Vansycle, Umatilla Counly, seached each .
[Cregon agricultural grassiand {38) 1889 28-day period [ na Erickson ef &t 2000
9 fad-leiled hawk, 3 “Fatal raplor Blsties T00Z: 110
Amencen kestrel, 1 June, 2in August, 2 in
fernaginous hawic, 1 Sepiember, and 1 is Gelober,
Sawinsons hawk, 1shorl- | 2003:1in May, Tin June, 3in
IStatefine, WAOR agrictdlural grasstand {4545 2001-2003 120-15G totat eared ol My, 2in October Edckson af al 2004
tSomerset County, PA agrculivral grassiand {8} 2000 wa 0 wa Kesinger 2006
1 kmencan kestre!, 1 shorl-|  Amencan Kesirel ['lﬁﬁl_ﬁll
Nne Caryon, WA shaub-stepoe [614] 20022003 1% 2 weeks eared gud short-pared ow (4/7/03) Encksan of 2l 2003
Kiendike, OR shiub-5teppe grassiand [15) 2002-2003 1 % mongh 0 nla Johnson ef al, 2003
each between (4{04203 -
04/27K07, DEA2/TA -D624/03,
. 1 ted-taiied hawk, 2 turey 07/28/03 - O7/25/03, and Kettis and Kerfinger
Mounta@ineer, Wy forgsled ndge (44) 2003 2 % per week witires D8/18/03 - 11/22/03 2004
22 daily. 2% 1 shap-shinned hawk, t both batwean O7/31/D4 -
Mountaineer, WV Tocested fdge (44) 2004 weekly tukey witure 09/11/04 Ainelt ef & 2005
10 daily, 18
(Meyacsdale, P4 Jwregted rdgeting (20} 204 weekly 0 nfa Amelt et af 2005
rea-taled hawk, [2/01/04 -
Top of lowa, kwa agicuitural grassiand {89) 2004 26 ewery 3 days 1 red-tailed hawi 1210H&) Kofor: et af . 2005
18 of 18 every
week, every 2
weeks, or every
Buffaio Maunhain, TN apenishiubland {18) 2005 7-5 days 0 i Fiedler ef af, 2007
Kewsunee County,
Wisconsin 2gicultucal grasstand [31) 19592001 ] nfa Howre: el of, 2002
10 every 3 days,
woudland, agrcuttural 30 7 vays, 10
Maple Ridge, NY grasshang (120} 2006 dady 1 American kesirel American kestrel {7A06} Jain £f ai_ 2007
red-tafied hawk (! found &7, 2
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Table 3-2. Comparison of known eagle mortality factors at wind facilities cutside United States
Site t.:ands',(’:ape Mortality Site characteristics }Nhich influence
onditions mortality
68 lurbines located in area identified as
International Bird Area with the highest
density of white-tailed sea eagles in the
world (300 individuals, 86 breeding pairs,
Smola 36 white-tailed sea 13-16 pairs within facility area prior to
Norwa;r coastal island sagies between operation}. The relatively small, off-
2005 and 2010 shore island essentially lacks tree or
shrub vegetation and consequently
supporis a high concentration of eagles
which nest on the ground directly within
the rows of turbine strings.
Nearly 700 turbines {including (attice-
near the 2 short-lailed eagles tower models strmitar to Altamont) are
Tarifa, Spain Straits of over 1-year survey located near a main point of migratory
Gibealtar period (1953-1894) passage for several hundred thousand
. raptors annually,
W 14-18 wedge-tailed 62 turbines located on costal bluff and !
oolnorth, :
Tasmania coaslal bluff eagles between wedge;tepted eag_!e nests are located
2003 and 2008 within 0.3 miles of furbines.
Starfish, 2 wedge-tailed sea 23 turbines situated on a high coastal
Australiz | COastal biuff oaglos in 2004 oluft
Hokkaido . 6 white-taited sea Almost 250G turbines_ are Iocated‘ in
Ja * | coastal island eagles from 2004- | coastal area, along important migration
pan
2007 route for sea eagles.
Note: This information is based on a literature review of mortality events from various sources.
Montality of white-tailed sea eagles has also been reported at facitities in Germany and Sweden,
but very limited information is available; a request for further details has been submitted. Reports
of other mortality were eilher not facility-specific or could not be substantiated thru an extensive
search of news articles, peer-reviewed literature and general web searches.

There are currently three sites in the Northeast for which pre- and post-construction raptor survey data
and mortality data are available: 1) Maple Ridge Wind Project in Lewis County, NY (pre-construction
surveys formetly referred to site as Harrisburg; 2) Mars Hill Wind Project in Aroostock County, ME; and 3)
Lempster Wind Project in Sullivan County, NH. Post-construction raptor surveys were performed during
the same year as mortality surveys in 2009 at the Stetson Wind Project in Penobscot and Washington
Counties, ME. Raptor avoidance behaviors were observed at this site,

At Maple Ridge, NY, pre-construction surveys in falt 1998 documented a total of 554 raptors during §8
total haurs of survey from the beginning of September to October (seasonal passage rate of 8.1
birds/haur), The most commonly observed raptor species during the pre-construction surveys were
turkey vulture (n=294) and American kestrel (n=84). There were two New York state listed species
observed, osprey (n=2) and northern harrier (n=52). The mean flight height of raptors was 48 m above
ground level (Cooper and Mabee 1999), which is below the rotor swept area of the turbines. Two years
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of post-construction mortality searches at Maple Ridge indicatad relatively low raptor mortality, with an
estimate of 0.07 American kestrels/turbinefyear in 2006 (Jain et al. 2007), and an estimate of 0.41 red-
tailed hawks per turbine per year in 2007 (Jain et al. 2008). No eagle fatalities were documented during
post-construction surveys at the project.

At Mars Hill, ME, pre-construction surveys in fall 2005, documented a total of 115 raptors during 425
hours of survey from the beginning of September to mid-October (the seasenal passage rate was 1.52
birds/hour); spring 2006 results included a total of 64 raptors during 60.25 hours of survey between mid-
April and late May {seasonal passage rate of 1.06 birds/hour). The most commenly observed raptor
species during the fall surveys were sharp-shinned hawk {n=40} and red-tailed hawk (n=26) and, during
the spring surveys were ospray (n=22) and turkey vulture {n=11}. Maine state listed species observed
inciuded peregrine falcon (n=2, fall), and bald eagle {n=8, fall; n=4, spring). The seasonal percentage of
birds below the maximum rotor-swept height of 120 meters {m) was 42 percent in the fall and 48 percent
in the spring (Stantec 2008). Two years of concurrent raptor behavior and post-construction fatality
surveys at Mars Hill were subsequently conducted in 2007 and 2008 to help characterize raptor use of
the site during aclive operations. These observations indicated a continued use of the project area by a
variety of migrant and resident raplors, including bald eagle, with documentation of direct turbine
avoidance, These ohservations, correlaled with minimal raptor fatalities {one owl fatality in two years of
study, and that could have been a natural winter kill during the severe 2007-2008 winter conditions),
strongly suggest a low raptor collision risk despite continued use of the area by raptors (Stantec 2008,
Stantec 2009). Mo eagle fatalities were documented during post-construction surveys at the project.

At Lempster, NH, pre-construction surveys in fall 2005, documented a total of 264 raptors during 80 hours
of survey (the seasonal passage rate was 3.3 birdsthour); spring 2006 results included a total of 102
raptors between mid-April and late May (seasonal passage rate of 1.3 birds/hour). The most commonly
observed rapter species during the fall surveys were broad-winged hawk (n=170) and sharp-shinned
hawk {n=49) and, during the spring surveys again were broad-winged hawk (n=38) and sharp-shinned
hawk (n=20). The seascnal percentage of birds below the maximum rotor-swept zone was 60 percent in
the fall and 56 parcent in the spring (Woadlot 2007). One year of post-canstruction fatality surveys at
Lempster were subsequently conducted in 2009 to determine the estimates of the overall annual mortality
rate of the project. This monitoring did not cover raptor use of the project area after construction;
however it did document species specific fatalities with adjustments for searcher efficiency and scavenger
removal rates (Tidhar 2009). No raptor fatatities were documented during 2009 post-censtruction surveys
at the project.

At Stetson, ME, post-construction raptor surveys occuited in conjunction with the post-construction
mortality surveys. A total of 79 raptors {34 in spring; 45 in fall) during 70 hours of survey were observed
for both spring and fall survey seasons (Stantec 2009b). The seasonal passage rate was 1.13 birds/hour.
The most commonly observed raptor species were red-tailed hawk {n=26) and turkey vulture (n=19). The
seasonal percentage of birds below the maximum turbine height was 67 percent for the spring and fall
surveys combined. During post-construction mortality surveys, one red-tafled hawk was found, however
it was electrocuted by a riser pole of the electrical collection system. No raptor fataliies were
documented under turbines.

Flight Behaviors

Available information on the flight behavior of eagles and interaction with wind turbines includes results of
behavior surveys conducted st multiple facilities, reported avoidance rates, and evaluation of factors that
contribute to specific flight behaviors.

At proposed (and now existing) wind facilities in the easl, it has generally been the trend that the majority
of raptors observed have been below the height of the proposed turbines; the range of birds below the
maximum height of the towers has been between 9 to 89 percent (Stantec 2009). Despite relatively low
flight heights of raptors observed, studies have also documented high turbine collision avoidance
behaviors at modern wind facilities (Whitfield and Madders 2006, Chamberlain et al. 2006). These
studies found that because most raptors are diurnal, raplors may be able tc visually, as well as
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acoustically, detect turbines during periods of fair weather. Additionally, pericds of inlensified raptor
movements, such as days during peak migration, are often associated with the clear weather conditions
that follow certain frontal systems.

At the Stetson Wind Project during spring and fall raptor surveys, a total of 78 raptors were observed in
the Project area; 46 of these birds were documented flying below maximum turbine height. Of those 46
birds, 54 percent of birds (n=25} occurred within 51 o 100 m from the furbings. Of these birds within
turbine areas at heights below 119 m, 39 birds exhibited no observable reaction to turbines as .they
occurred over the Project ridge. Only two raptors observed during migration surveys exhibited turbine-
avoidance behaviors: a turkey wvulture and a sharp-shinned hawk, both on April 27.  Incidental
cbservations of raptors during the mortalily survey included additional instances of raptor turbine-
avoidance behaviors. Out of 47 incidental observations, seven raptors exhibited turbine-avoidance
behaviors. For these seven observations, raptors made slight changes to their flight paths as they
approached spinning turbines. For all ning observations of turbine-avoidance behaviors, including
cbservations made during migraticn surveys and incidental observations, the furbines closest to these
birds were spinning. No raptors observed came into contact with the turbines {Stanteg 2G089b).

" While the ability of raptors to avoid turbines likely depends on a variety of factors, limited studies have

attempted to quantify or estimate raptor avoidance rates, either through on-site observation or modeling.
Birds presumably avoid encountering turbines by seeing the blades or detecting the motion of spinning
blades, or by acoustically detecting them (Docling 2002). Avian turbine avoidance rates have been
calculated, using a model developed by Whitfield and Madders (2008) known as the “Band Model,” at
several existing wind farms in the US where mainly geese and raptor species were estimated to have
avoidance rales greater than 95 percent (Fernley et al. 2006). Vulures, while often common in and
around wind facilities, have aiso collided with turbines infrequently (NRC 2007). Goiden eagles were
reported to have an estimated turbine avoidance rate of 99.5 percent during surveys at a US facility
(Chamberlain et al. 2008).

Bald eagle cbsesvations have regularly been documented at operational facilities during raptor surveys.
Resuits are available from surveys conducted at five operational facilities: At Buffalo Ridge, MN, 51 bald
eagle observations were documented during four years of monitoring, primarily during spring migration,
Direct observations of turbine avoidance behavior by raptors were made by researchers documenting
movement patterns and flight behaviors of birds at the Buffalo Ridge facility in Minnesota. ' Birds seen
flying through turbine strings often adjusted their flight when turbine blades were rotating and typically
made no adjustments when turbines were not operating, supporting the theory that birds can detect blade
movement by sight or sound. American kestrels were often seen at the height of the rotors and within 15
m (50 feet [']} of turbines. However, no kestrels were found during four years of fatality searches at this
site. Buteos were often observed at the height of the rotors, but were infrequently seen within 31 m (100}
cf the towers. No buteo morality was reported at this facility (Osbomn et al. 1998). No bald eagle fatalities
were reported at any project in the US '

At Foote Creek Rim, WY, three bald eagle nests are Jocated within '10 miles of the project and post-
construction observations documented 43 bald eagle observations during use surveys. In addition, at the
Foote Creek Rim faciiity, 20 golden eagle nests were found within 10 roiles of the project and aver 2000
golden eagle observations recorded, yet no eagle fatalities were documented during a four-year period
{Young et al. 2003).

At Erie Shores, ON, aduits and juvenile eagles were seen perched within 200 m of active furbines and on
a few occasions they were observed flying closer than 100 m of rotating blades. Over the course of two
years, bald sagles were noted flying past active turbines within 300 m on about 170 occasions. Most of
these were along the Lake Erie shore, where they routinely soared past at less than 200 m away but on
five 1o six occasions they were observed less than 50 m from tuming blades. A 2008 use study included
over 3,000 observations of raptors passing within 300 m of the turbine, including 170 bald eagle
observations (James 2008).
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At Mars Hill, ME, post-construction monitoring results have demonstrated that migrant and resident
raptors continue to use the Project area. Surveys also documented direct turbing avoidance by eagles,
very similar to the behavior observed at Buffalo Ridge. Two years of post-construction monitoring were
conducted in 2007 and 2008. No bald eagle fatalifies have been documented in nearly three years of
operation (Stantec 2009). At Lempster, NH, operation started in winter 2009. Post-construction fatality
masitoring is ongoing; to dale, no bald eagle fatalities have been documented.

The fact that post-consiruction studies have shown very few raptors being killed by turbines, and that
fataliies are distributed between breeding and migration seasons, demonstrates the difficulty in
determining which specific factors (fight behaviors, other seasonal behaviors, weather conditions, prey
abundance and availability, raptor density, etc.} may cause raptors 1o collide with wind turbines at a given
site. |t may be more apparent why they are generally avoiding turbines. Raptor mortality from
operational wind facilities in the US may be low due to the life history characteristics of raptors. In the
northeast, migrating raptor species (not including owls) are diurnal animals, they are active almost entirely
during daylight hours (Wheeler 2003) and their preferred prey species are generally small to medium-
sized mammals, fish, and birds, which are hunted from hundreds of feet away. It requires excellent vision
to hunt and capture small prey at these distances. The day-time habits and gocd vision of raptors may
allow them to see turbines and avoid them (Chamberlain 2006) and eagles are less likely to fly during
periods of high winds. This behavior has been confirmed by direct observations of raptors at some
operating wind projects in the US (Chamberlain 2006, Stantec 2008, 2009).

Nest Displacement

Limited data exist regarding raptor displacement from wind farms in the eastern US. Data from existing
facilities in the west and upper mid-west indicate that raptors continue to use the area surrounding wind
developments although breeding habitat displacement was observed at a wind farm in Minnesota and at
a wind farm in Ontario.

For three years after construction of a facility in Wyoming, a pair of golden eagles successfully nested
within 0.8 km (0.5 mi) of the facility (NRC 2007). A Swainson's hawk nestad within 0.8 km of a wind farm
in Qregon (NRC 2007). Golden eagie breeding territories were monitored in 2000 and 2005 at a facility in
Catifornia, and the same nesting territories were used during both years (NRC 2007). Within two miles of
the Stateline facility in Oregon and Washington, raptor density remained unchanged during a two year
post-construction study (NRC 2007},

After development of the Buffalo Ridge Wind Farm, raplors continued to nest in the area surrounding the
Project; however, no nests were found in similar habitats within the 32 sq. km {19.9 sq. mi) facility (NRC
2007). Observed raptors, hawever, continued to use the Project area while foraging or flying. American
kestrels were often seen flying within 15 m {(49.2") of turbines (Osbom et al. 1998). However, buteos
were infrequently seen within 31 m of the towers {Osbom et al. 1998). At a facility in Ontario, a pair of
bald eagles nested in a wooded area within the project boundary, approximately 400 m from the turbine
site. During turbine construction in winter, the pair moved to a new nest approximately 400 m from the
turbine site. The pair was observed flying in the wind facility during all seasons and successfully raised
two eaglets, During the next year, a pair returned to occupy the new nest but it failed eary for unknown
reasons. in the third year, the pair rebuilt and recccupied the original nest. There were also two Cooper’s
hawk nests within 180 m of turbines and one red-tailed hawk nest within 60 m of turbine construction
{James 2008). .

In seven of the ten states with the highest megawatts {MW) of developed wind energy, there are over 150
bald eagle breeding pairs, and in cne case, over 1,000 (Table 3-3).
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Table 3-3. Estimated Bald Eagle Breeding Pairs in the ten states with the highest instalted wind
capacity .

State Megawatts 9f installeq # of breeding pairs of # q?f bald eagl_e fatalities
wind generation capacity bald eagles attributed to wind turbines

Texas 7907 186 0
lowa 2883 _ 200 0
Califorria 2653 200 ' 0
Minnesota 1803 1312 ‘ 0
Washington 1479 848 0
I Oregon 1363 470 0
New York | 1261 110 o
Colorado . 1068 42 G
Kansas 1014 23 0
Ningis 915 100 0
Maine 104 414 0

Sources: AWEA installed wind capacity; USFWS, April 2007; Erickson and Arett 2008
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Stantec

Memo

To: Geoff West From: Bryan Emerson
First Wind Stantec Consulting

Fiie: 195600518 Date: June 23, 2010

Reference: Spring 2010 Aerial Survey
Maine GenLead 115-Kilovolt Transmlssmn Line Project

As requestet], Stantec Consulting {Stantec) conducted aerial surveys for bald eagle (Haliaeetus
feucocephalus) nests, asprey (Pandion halfactus) nests, and great blue heron {Ardea herodias)
rookeries " in the vicinity of the proposed Maine Genlead 115-kilovelt Transmission Line Project
(project). The survey area included an approximately 0.25-mile wide corridor along the
proposed transmission fine route between Chester and Qakfield, Maine. Prior fo the survey,
Stantec reviewed information provided by the Maine Department of Infand Fisheries and Wildlife
(MDIFW) regarding known active and historic bald eagle nest locations and documented great
blue heron nesting activity in the vicinity of the project area. Stantec also consulted with Charlie
Todd of the MDIFW, who confirmed that the aerial survey was performed at an appropriate time
of year and employed methods consistent with the MDIFW and U.S. Fish and Wildlife Service
(USFWS) aerial survey protocol. In compliznce with USFWS National Bald Eagle Management
Guidelines (May 2007), Stantec also notified Mark McCullough of the USFWS Maing Field Office
that flights were planned in this area and fhat Stantec was coordinating with MDIFW on the
timing and methods of the flights.

Survey Methods

Stantec conducted two aerial surveys. The first flight was conducted on May 5, 2010. The
purpose of the {irst flight was fo identify new nests and to assess eagle nesting activity at known
nest locations within the project area. The timing of the first flight was chosen in consultation
with MDIFW to correspond with the time period when bald eagles are aclively incubaling eggs.
The second flight was conducted on June 9, 2010, fo check the status of active nests in the
project area and to perforrn a second search on areas where a nest was suspected but not seen
during the first flight. The timing of the second flight was chosen to correspond to the time
period when saglsts have hatched and are visible in the nest to determine hatching success.

The surveys consisted of two low altitude passes, approximately 500 feet above ground level,
along the proposed corridar in both directions. Staniec surveyed the shoreline of the Penabscot
River for a distance of approximately one mile upstream and downstream of the proposed
crossing.  Other waterbodies and bogs, wetlands, and flowages within the comidor and
immediately adjacent to the comidor were also surveyed. These waterbodies included
Mattaseunk Lake, Molunkus Lake, Reed Pond, and the East and West Branch of the
Mattawamkeag River. The shorelines of the waterbodies were surveyed for bald eagle or osprey
nest sites, as well as for great blue heron rookerigs. Incidental observations of adult and sub-
adult bald eagles were also recorded.

Survey Results

Stantec identified several active bald eagle nests in the vicinity of the project area, but none
within the Project carridor itself. Stantec identified two active bald eagle nests along the
Penobscot River, one upstream of the proposed crossing and one downsiream. The

' A “rookery” is a nesting colony of great blue heron nests generally located in woodlands or in swamps,
bogs, and other large, open wetland areas. In Maine, rookeries renge in size from 1 o 120 nests, with the
average between 8 and 12 nests according to MDIFW. Individual! nests are approximately 1-meter in size
and can be found in either hardwood or softwoed trees. Nests are generally located In the tops of trees to
avoid predators, but multiple nests can be found in a single tree.
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downsfream nest was located on the northeast shore of the river, approximately one mile from
the proposed crossing. This nast Is likely an altemate location for the known bald eagle nest
mapped on the west side of the river (MDIFW Nest #190). One adult bald eagle was sesen in the
nest in an incubating position. Stantec also located an old bald eagle nest on the west side of
the river, which matched the |ocation of Nest #180. Stantec observed a pair of great homed
owls (Bubo virginianus} occupying the old bald eagle nest. The upstream bald eagle nest was
located approximately two miles from the proposed ¢rossing and was also found to be active
with one adult bald eagle cbserved in the nest in an incubating position. This nest location
cotresponds to a known nest mapped by MDIFW (Nest #387). Stantec observed two adult bald
eagles and one sub-adult bald eagle flying in the vicinity of the existing dam on the Penobscot
River, just upstream of the proposed crossing location. Stantec also located a known bald eagle
nest of Molunkus Lake (MDIFW Nest #299) and found the nest to be active with an aduit bald
eagle sitting in the nest, possibly in a brooding position. No other bald eagles or nesis were
observed in or adjacent to the Project corridor.

Stantec identified 11 osprey nests along the propesed project corridor. Each osprey nest was
focated on existing poles associated with the Maine Eleciric Pawer Gompany (MEPCO)
transmission line. Ten of the 11 nests were found to be active with adult osprey siiting on the
nests in an incubating position. Dne of the active nests contained a hatched chick. The
locations of the nests are shown on Figure 1. No great blue heron rookeries were observed in
the project area. Stanfec also observed a northern harrer (Circus cyaneus) fiying along the
edge of a large wetland within the existing MEPCG right-ofway in Glenwood Pianiation.
Northem harrier is listed as a Species of Special Concern by MDIFW.

During the second flight, Stantec surveyed the active bald eagle nest locations identified during
the first flight. At the Penchscot River crossing, the nest downstream of the cressing (Nest
#190) was active with two eaglets pbserved in the nest and an adult bald eagle perched nexi to
the nest. The nest upstream of the crossing (Nest #387) was active with at least one eaglet in
the nest and an adult eagle perched next fo the nest. Nest 299 on Molunkus Lake was found to
be empty, and no eaglets or adult eagles were seen in or near the nest. Stantec surveyed
another known nest localed in the Reed Deadwater along Macwahoc Stream (MDIFW Nest
#550). The nest was aclive with one eaglet observed in the nest and an adult eagle perched at
the nest. No new osprey nests or heron rookeries were observed during the second flight.

Please contact our office if you have any questions regarding the information presented in this
report or if wa can be of further assistance.

STANTEC CONSULTING
Bryan Emerson

Bryan Emerson
Project Manager/Wetland Scientist

Cc: Raobert Roy, First Wind
Brooke Barmnes, Stantec
File 185600518
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